In conclusion, I regret I have had to travel beyond the strict limits; of the matter set down for discussion, but I hope I have made it clear why the ophthalmic surgeon cannot limit his inquiries to the alimentary tract if he is to rid the patient of the inflammation that is affecting the eye. How dependent he is upon the physician, the general surgeon and his confreres, the other specialists, is obvious. As an ophthalmic surgeon I can look forward full of hope to a future when these serious eye affections will cease to occur, because the physician has taught mothers. how to feed children properly, the children how to eat properly, and the dental surgeon has impressed upon the population at large theimportance of proper mastication and the hygiene of the mouth.
Dr. DAVID SOMMERVILLE: In my remarks to-day I shall confine myself to a brief consideration of one type of alimentary toxaemia with which I have had some acquaintance during the past dozen years. It is known that when certain individuals of middle age or over consume excessive quantities of proteins-i.e., larger quantities than they can assimilate and finally oxidize-a more or less definite set of symptomsappears, characterized by headache, drowsiness, lassitude, and irritability. Such symptoms are accompanied by abnormal physical and chemical changes in the urine, by physical, chemical, and bacteriological changes in the faeces, and by increased arterial tension. The urine of such a patient is more toxic to animals than normal urine; its surface tension is lowered; it contains increased quantities of indol, indol-acetic acid, phenol, skatol, and aromatic oxyacids-all products of intestinal putre-faction. The ratio of ethereal to preformed sulphates is increased. The ratio of ethereal sulphates to total nitrogen is increased. It is. known that chlorides, phosphates, sulphates, &c., raise the surface tension of urine; that other bodies, such as urea, sugar, and albumin, atct indifferently, whilst aromatic compounds and certain fatty acids, depress it. The curve of surface tension runs parallel with the curve of aromatic constituents. The quantity of urine is variable; frequently itis less than normal. The specific gravity is variable; not infrequently it is less than normal. The feeces may be solid and dry or diarrhceicr or alternate between constipation and diarrheea. The odour may be highly offensive. Undigested proteins, fats, and carbohydrates are present in varying quantities. A carefully prepared 10 per cent. suspension in normal saline examined microscopically by Gram's method yields a field in which the dominant organisms are Bacillus arogenes capsulatus and Bacillus putrificus; whereas a corresponding prepara--tion from the fseces of a patient of the same age in perfect health -furnishes a field in which the dominant organism is Bacillus coli. The .chemical reaction is alkaline. Saponification in KOH solution followed by distillation yields phenols which may be fractionally separated and estimated. Phenols may be recovered from the liver of such a patient (should he die suddenly by accident, &c.) by the same method. Is there a causal relationship between the phenols of the faeces of this patient and his clinical condition? I think there is.
It will be objected that the evidence deduced from experiments on animals is not sufficient to show that the indols and other aromatic bodies are toxic. It will be further objected that individuals can be -found who excrete large quantities of indols and other aromatic bodies conjugated with sulphuric and glycuronic acids, and yet have no toxic symptoms. These individuals, I reply, completely oxidize their phenols. That the phenols and other aromatic bodies under consideration are produced by the hydrolysis of proteins by anaerobic bacteria must be admitted. These products do not occur in the fieces or urine of the healthy breast-fed infant whose alimentary tract is free from putrefactive anaerobes. They occur only in small quantities in the healthy adult. In adults, in whom they occur in larger quantities and who suffer from toxic symptoms, they can be greatly lessened and made to disappear by 'substituting carbohydrates for proteins in the diet. The toxic symptoms decrease and disappear at the same time. In this, as in all other problems of metabolism, the most important matter for consideration is not what happens in the alimentary canal, nor what bodies are found in the urine, but what is constantly happening in the intermediate body tissues-blood, liver, cord, brain, &c. This patient suffers because he is unable to oxidize sufficiently the aromatic bodies formed in his large bowel by the action of anaerobic bacteria on proteins. Perhaps the epithelial cells of his intestinal mucosa are damaged and fail in their antitoxic action; or being damaged, they let through more toxic material than the other portions of the oxidizing machinery (hepatic cells, cells of the thyroid and suprarenals, &c.) can deal with. Or it may be that other parts of the oxidizing machinery are at fault. Here I do not distinguish between reducing or synthetic reactions effected in the cells -of the intestinal mucosa, in the liver, and elsewhere, and direct oxidation, as such preliminary syntheses and reductions are necessary stages .on the way to final oxidation.
The statement that dogs and monkeys have been injected with indols and phenols and have failed to show any symptoms of toxamia in no way militates against the other statement that such products damage, certain men. The oxidizing powers of the dogs for these bodies are greater than those of the men. The dogs can deal efficiently with the toxins; hence no toxeemia. The quantity of aromatic bodies in the ftrces furnishes no information concerning the work that is being done by the oxidizing machinery. The latter can only be measured iimperfectly by the arornatic sulphates and salts of glycuronic acid in the urine. In cases of intoxication we have no means of accurately determining ]low much of the phenols, &c., are retained and in what form they are to be found in the different tissues. That some of them can be obtained in phenolic form from the liver has been noted above. In health the oxidized end-products (aromatic sulphates) in the urine go up and down fairly regularly with increase and diminution of putrefactive changes in the large bowel. But in the form of auto-intoxication under consider-tion these sulphates in the urine do not keep pace with the putrefactive processes in the bowel. On substitution of carbohydrates for proteins in the diet of such cases the ethereal suiphates gradually diminish. That. they do not fall suddenly in many cases points to the conclusion that oxidation goes on in the tissues after putrefaction has ceased in the gut.. Such inability on the part of the oxidizing machinery to keep pace with the formation of putrefactive products is a definite indication for the reduction of protein in the diet. In the treatment of this form of auto-intoxication animal proteins may be discarded entirely for a time, asthey yield larger quantities of phenols than vegetable proteins.
There is a certain amount of analogy between the bio-chemistry of this subject and that of the putrefaction and oxidation of sewage. As. the proteins of sewage pass through the various hydrolytic processes on their way to the formation of amino-acids and ammonia ever-changing types of'bacteria are encountered. When ammonia is to be oxidized tonitrous acid, new forms of bacteria appear on the scene; and these are superseded by others just as different in their characters when the final formation of nitric acid is to be effected. In like manner the chemicalI characters of different foodstuffs determine more or less sharply thetypes of bacteria in different parts of the alimentary tract. The analogy fails somewhat towards the end, as the oxidation of aromatic toxins is. effected by the oxidases of tissue cells (intestinal, hepatic, &c.,) in the presence of a limited supply of oxygen; whereas the final stages of oxidation in sewage are effected by bacterial enzymes in the presence of excess of atmospheric oxygen. It would appear, accordiuigly, that the more this limited supply of oxygen in the tissues is increased, and the more the aromatic material to be oxidized diminished in a case of this trouble, the better, as thus alone can one hope for any degree of comnpleted oxidation. Whether in certain cases special forms of acidproducing bacteria should be ingested does not seem to be a matter or primary importance, as carbohydrate dietaries will quickly establish their particular bacterial flora.
In conclusion, let me briefly cite one case from my case-book: A busy professioi4al man, -aged 55, who worked seven days a week, suffered for two years from the symptoms described in the opening portion of this paper. He was advised to change his dietary and sedentary life. He cut down his proteins, substituting carbohydrates, and took up systematic exercise in the form of golf two days a week. At the end of a year he had recovered his health and the powers for sustained mental work which he had lost. His own statement then was: " I now do more work and of a better type in five days a week than I previously did in seven." He took no drugs; but by change of diet diminished the production of aromatic compounds in his gut; at the same time he improved his oxidizing machinery. Any practitioner of medicine who will educate himself to do these chemical and bacteriological estimations-they are not difficult, only tedious-and who will do them systematically as controls on his treatment, will come to the conclusion, I think, that this condition which I have so briefly discussed is in essence a failure of oxidation; but a failure that can be largely corrected.
Dr. ALFRED C. JORDAN: In the short time allotted me I propose to give examples of some of the results of intestinal stasis when allowed to advance unchecked.
The X-ray appearances of the gastro-intestinal tract in intestinal stasis have been described by me in several recent communications,' and I should take them for granted were it not that several critics have challenged my work lately, saying that *my results are due to my method, and inferring that normal persons would present the appearances I have described. Those who have seen anything of my work at first hand know that this is not so. There are many, h6wever, who
have not yet had opportunities of gaining direct experience of the X-ray investigation of the gastro-intestinal tract. My results, both normal XProc. Roy. Soc. Med., 1911, v (Electro-Therap. Sect.), pp. 9-37; or Lancet, 1911 or Lancet, , ii, pp. 1824 or Lancet, -1828 Brit. Med. Journ., 1912 , i, pp. 1225 -1229 Practitioner, Lond., 1913, xc, pp. 441-454. 
